A mixture of heavy and light membranes could be fragmented in the presence of 20% sucrose with only limited hybrid formation.
In order to study the possibility that the membrane of E. coli is assembled at a discrete focus or foci with conservation of structure of the preformed and newly formed membrane matrices, the membrane density labeling te chniques has been exploited to distinguish newly-synthesized membranes from old.1) If mixtures of density-labeled (heavy) and un labeled (light) membranes can be fragmented without artifact, the use of the lipid density label in a density shift experiment allows a direct test of the local growth of membranes.
We have shown that gross artifacts, hybrid formation between heavy and light membranes, could be produced when membranes were fragmented by either the sonic irradiation or the use of French press.2) Controlled sonic treatment in the presence of sucrose, however, allowed a significant fragmentation of mem branes with only limited hybrid formation.2) This report describes the extent to which mix tures of membranes could be fragmented with out the artifact of membrane hybridization under controlled membrane fragmentation and no local growth of membranes within the resolution limit of this technique. MATERIALS AND METHODS Fragmentation and gel filtration of membranes. Membranes were suspended in 3 ml of 20% sucrose solution (w/v) made up in buffer A and sonicated twice for 1 min in an ice bath as described above. The soni cate was applied to a 15 x 260 mm column of Bio-Gel A-150 m (Calbiochem, Los Angeles, Calif.) and eluted at a flow rate of 20 ml/hr with a buffer consisting of 5 mm ammonium carbonate, 10 mat ammonium acetate, 5 mm 2-mercaptoethanol and 3 mM EDTA. Fraction of 1 ml was collected and 0.1 ml of each frac tion was assayed for radioactivity.
Estimation of sizes of membranes after gel filtration. Membranes were negatively stained as described by Li and Fox,4) examined in a Hitachi HU-11A electron microscope at 75 kV and the largest diameter of 200 particles was measured. 
RESULTS
Separation limits of "Heavy" and "Light" membrane fragments "Heavy" and "Light" membranes were prepared from cells grown on bromostearate and oleate, respectively as described in MATERIALS AND METHODS. Figure 1 showed the gel filtration pattern of the sonicate prepared from a mixture of "Heavy" and "Light" membranes. Several fractions of column eluates along with the unfractionated sample were centrifuged on linear sucrose gradients and determined for the distribution of radioisotopes in gradients as described in Fig. 2 ture of various sizes of membrane particles consisted of two types of membranes; one type of membranes was a hybrid membrane pro duced between "Heavy" and "Light" mem branes during the sonification and the other nonhybrid fragmented "Heavy" or "Light" membranes. This is also the case with the frac tionated membranes. Hybrid and nonhybrid membrane fractions were, however, separated after the column chromatography (Fig. 2) . The resolution limit to separate "Heavy" and "Light" membranes could be deduced from data shown in Figs. 2 and 3 , which should be A portion of fractions, 19, 23, 28, 40 and 45 was nega tively stained and the particle size was determined using an electron microscope as described in MA-TERIALS AND METHODS. Average particle size in fraction 19, 23, 28, 40 and 45 was 1136 A, 520 A, 461 A, 288 A and 250 A, respec tively. calculated based on the above assumption was shown in Fig. 4A . "Heavy" and "Light" membranes were clearly separated, which ac counted for about 11% of total radioisotopes. Therefore, "Heavy" and "Light" membrane fragments could be separated without artifact A mixture of density labeled (Heavy) and unlabeled (Light) membranes was fragmented in the presence of sucrose by sonication and fractionated on a Bio-Gel column. Various portions of the eluate were pooled and sub jected to isopycnic banding in sucrose density gradients ( Figs.1 and 2) . Fraction 33 plus the 5 succeeding fractions of smaller particle size appeared to be a mixture of hybrid and nonhybrid membranes. As described in RESULTS about 11% of total radioactivity applied to the gradient was calculated as nonhybrid membranes. The distribution of par ticle size shown in Fig. 3 indicates that the limit ing size to which membranes can be fragmented without hybridization is approximately 500 A, that is, about 1/400 of the area of the E. coli membrane.
The membranes from the density shift were processed as described for the control experi ments. The gel filtration fractions which al lowed detection of distinctly light-14C and heavy-3H fragments at the 500 A level resolu tion or less were pooled and subjected to isopycnic banding (Fig.5 ). As shown in Figs. 4B and C, the calculations from the shift experi ment gave no indication for distinctly light 14C or heavy 3H membranes . 
